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EXPLORATORY BEHAVIOR AS A FUNCTION OF
TWO DIFFERENT FEEDING CONDITIONS IN THE GERBIL
Dennis A. VanderWeele, M.A.
Western Michigan University, 1970

Gerbils were fed under two different schedules for six weeks
after base-line measurement of open-table-top exploratory behavior.
One schedule was a variable schedule such that a variable food amount
could be administered at any time or place within the S's environment.
The other schedule was fixed as to amount of food, time of administra
tion, and feeding area.

Separate S s were utilized under each schedule

and total amounts of food per group was equal.

Both groups were re

tested for exploration after termination of the six week feeding
schedule and statistical comparisons were made to S's baseline explora
tion.

The fixed-fed Ss showed a significant response decrement

(P<.05, 5df); these Ss explored less after the feeding schedule.

Ss

which received the variable feeding schedule, however, showed no signi
ficant deviation from baseline exploration.

It was concluded that

variability in finding food may play a contributory role in the main
tenance of exploratory behavior.
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Locomotor exploratory behavior is a phenomenon well substantiated
with studies covering a considerable span of years.

Dashiell's study

(1925) showing that rats would explore or roan a checkerboard patterned
maze even though satiated is a typical example of early studies.

Later,

Montgomery (1951) showed that rats, experimentally naive and satiated,
crossed a larger number of segments in a "T" maze than in an "L" maze or
straight maze and crossed more segments in the "L" than in the straight
maze.

Montgomery suggested that these Ss tended to avoid places they

had recently explored and felt that exploration in this situation was
a function of the area that could be explored.

This experiment intro

duces one of the first hypotheses attempting to explain what variables
may be controlling or impinging on this type of behavior.
Another variable which was studied in an attempt to relate it to
exploratory behavior was hunger (food deprivation).

Montgomery (1953)

found that hunger decreased exploration in a "Y" maze and Zimbardo and
Montgomery (1957) reproduced this result.

Thompson (1953) had not

found any significant differences between hungry and non-hungry rats on
exploratory behavior but contrary to Montgomery's results cited above,
Adlerstein and Fehrer (1955) found the opposite effect, hunger increased
the exploration of a maze.

Zimbardo and Miller (1958) showed that hungry

rats ran a maze faster than did non-deprived rats, however,

they ad

vanced the theory that the opportunity to explore "novel" stimuli was
the motivating factor rather than the hunger.

Thus,

the status o f hunger

as a motivating factor in exploration remains somewhat equivocal.
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Kish (1966) has advanced a free operant paradigm which seems
applicable to some facets of exploratory behavior.

This paradigm

analyzes exploratory behavior and cites the maintenance of many be
haviors as being largely attributable to the resulting reinforcement
occurring by chance in the natural environment.

If reinforcement

does maintain exploration then baseline techniques comparing Ss re
ceiving reinforcement should show differential results.

The baseline

technique simply compares performance prior to the experimental con
ditions or manipulations to performances of the same task after the
experimental manipulation.
In a series of pilot studies (VanderWeele and Koronakos, 1967),
an experimental group of Ss was fed variably; that is, variable amounts
of food were distributed at varying periods of time in scattered posi
tions within the S/s environment.

On the other hand, a control group

of Ss was fed at one set time of day, the same amount of food, and al
ways fed at the same position with the environment.

The experimental

Ss fed on the variable schedule explored an open-table-top signifi
cantly more than did the control Ss who were fed on the fixed-feeding
schedule (p<.05 with 5 degrees of freedom utilizing a one tailed t.
test).

This significant effect, however, could either be attributed

to the extinction of the exploration responses on the part of the control
group or to a conditioning of exploratory behavior on the part of the
variably-fed j5s.

Both these phenomena would clearly be under the

control of the feeding conditions peculiar to each group.

It was
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further demonstrated,

however,

that the experimental group had

shown no more exploration than did naive gerbils w h i c h had received
no experimental manipulations whatsoever.
other hand,

The control Ss, on the

had shown considerably less exploration than these

same "naive" Ss.

The

following experiment attempts to illustrate

the role hunger may play in the long-term maintenance o f exploratory
behavior.
The present experiment hypothesized that exploratory behavior
wou l d be decreased in a control group as op p o s e d to their baseline
(control=fixed-fed;

e x p e r i me n t a l = v a r i a b l y - f e d ) .

It was hypothesized

that reinforcement of food acquisition is a necessary condition for
complete maintenance (long term) of exploration;

therefore,

animals

whi c h receive no reinforcement for exploration (finding food) will
extinguish,
is not

to some degree,

in exploratory responses.

This attempt

to be considered as a final statement on the theory of m o t i 

vation for exploratory behavior and no attempt will

oe made

to

answer any questions concerning some of the other variables c o n 
sidered important in this area,

e.g.,

the role o f " n o v e l ” stimuli

or thirst in exploration.
As a possibly related index of exploratory behavior, weight
gain wa s measured in all £s prior to all tests and during each wee k
of the feeding schedules.

As a behavioral

index,

there is not m uch

one can say about wei g h t gain except that the £ must be eating.
Meyer and Hargus

(1959)

However

found that rats w o u l d increase food intake
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when fed low protein rations and forced to expend energy by exer
cise (swimming).

This increase in food intake resulted in weight

gain and a gain in lean body mass for the animals even though they
were exercising considerably more than normal.

It seems probable

then that Ss who engage in exploration and find food should show a
weight gain comparable to Ss who do not explore extensively.

Also,

if weight gain in both groups is approximately equivalent, one can
not cite severe deprivation affecting the variably-fed group Ss alone.
METHOD
Subjects.

The experimental jSs utilized in this experiment were ger-

bils (Meriones unguiculatus).

This animal is classified as a Cricetid

rodent by Cockrum (1962) and notes on this S as a laboratory animal
can be found in the Appendix.
The Ss were 13 naive gerbils selected from the E's stock at
Western Michigan University.

Seven were sexually mature (6 months

old at the time of the experiment) and 6 were weanlings.

Four of

the sexually mature were males, as was one of the weanlings.
Apparatus.

Two living environments were placed side by side in a uni

formly lighted and heated room.

Each environment measured 2" x 8" x 1"

and was divided into 4 sections by 1" high partitions.

All sections

had small passageways so that S s could pass through them; thus, each
S lived in an environment with 4 rooms or sections which he could
enter or exit at all times.

At no time, however, could any S pass

into the other environment.

One section of each environment was

covered to form the "burrow" while the remaining sections were left
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open to form the "field".

Each environment had a sand floor and

a 150 watt sun lamp centered over the field at a height of 30".
Lights were on a 12 hour on-off cycle and a constant supply of
fresh water was maintained in each environment.

Figure 1 describes

the physical set-up of the environments.
Test I Apparatus.

The open-table-top test was conducted on a

3' x 6 ’ table covered with absorbent paper and marked into 18-1’
squares.

This paper was changed between Ss to avoid any contami

nation of experimental results from olfactory cues.

The table was

placed in the center of a uniformly lighted and heated room.
Test II Apparatus.

The second exploratory task was conducted

in an exact replica of the S/.s living environment, hence, this task
is referred to as familiar environmental exploration task (FEET).
No water was available and various "novel" stimulus objects were
placed in the sections of the FEET apparatus.

The objects con

sisted of a 2 lb. coffee can, a cereal box, a 1' diameter plywood
cage, and 3-2" diameter white, opaque glass jars.

Ss could enter

and explore all 6 "novel" stimuli on all trials.
Procedure. (Training).

The Sa were assigned randomly to their en

vironments; 6 Ss (2 sexually mature males, 1 sexually mature female,
1 weanling male, and 2 weanling females) were assigned to the con
trol environment and 7 Ss (3 sexually mature males, 1 sexually
mature female, 1 weanling male, and 2 weanling females) assigned to
the experimental environment.

Henceforth, control environment will

refer to a fixed-fed environment while experimental environment will
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Figure 1.

Physical arrangement of the environments (Scale 1"= 2').
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refer to a variably-fed environment.

Daily food amounts for both

groups were equal throughout the experiment.

The amount of food

given per day per £ was predetermined by the free feeding of a
pair of male gerbils and was designated as the "Z" amount with "Z"
4.25 grams of mixed wild-bird seeds per day.

The fixed fed or con

trol environment received the total amount of food each morning
between 7:00 and 9:00 and all lights were turned on at this time.
The variably-fed or experimental £s received food on a randomly
generated schedule as follows:
A)

B)

C)

D)

6 feeding times w e r e set up in the form of intervals.

The £s were fed at least once during each of these
intervals (between 7:00 and 9:00 A.M., 9:00 and 11:30
A.M., 11:30 and 3:00 P.M., 3:00 and 4:30 P.M., 4:30
and 7:30 P.M., and 7:30 and 10:00 P.M.).
During the feeding periods (e.g., possibly from 7:00
A.M. until 10:00 P.M.) lights were on and this con
stituted the S's daylight hours.
Feeding schedules were randomly established with re
gards to 6 feeding amounts (1/4, 1 1/2, 1, 1/2, 3/4,
and 1/4 again); the amount drawn first was fed between
9:00 and 11:30 A.M., and so on. The 1/4 gram feeding
amount was used twice to make the desired feeding
value of 4.25 grams.
The 7 feeding schedules (daily schedules) were then
randomly drawn to determine which day of the week each
would be administered; each week's schedule was deter
mined separately and independently to further insure
randomization.
The Ss fed variably had food distri
buted randomly over the floor of their environment
with regards to position as well as time and amount
referred to above while fixed-fed Ss were fed at one
position in the environment. The actual experimental
feeding schedule used is included in the Appendix in
Table 6.

After the training period which consisted of 6 weeks of feeding on
the above schedules,

the Ss were tested for the second time for
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exploratory behaviors.

The Ss had been tested before they were as

signed to control or experimental environments on an open-table-top
task and were tested on the same task after the 6 week schedule was
completed.
The Ss were weighed before they were run on the baseline (pre
training) open-table-top task and weighed on the first day of each
week's feeding schedule before the first feeding of the day.

An

activity cycle was also observed by the E through a random time
and environment sampling technique cited by Kerlinger (1965).

The

criteria for activity were the number of £s awake and actively moving
about in the various sections of the environments.

Sampling was

done over a two week period at the end of the 6 week feeding sche
dules and consisted of around the clock observation in 1 hour inter
vals randomly dispersed over the two weeks.
Throughout the experiment, room temperature, humidity, and
noise conditions were the same for both groups.

At no time was any

procedure or environmental condition allowed to vary for one group
that did not affect the other group in the same exact manner other
than the feeding schedules.
(Testing) . All Ss were initially tested for exploration on an
open-table-top (OTT) and subsequently randomly assigned to one of
the two feeding schedules or environments (control or experimental).
This constituted the base-line measure.

After 6 weeks on the feed

ing schedules Ss were individually removed from the environments and
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placed on the open-table-top for a second testing.

The measure of

exploration was the number of 1' squares crossed or entered (all
four feet of the S must be in the square to be counted) by the S
in one minute.

This test was run before the S had received any

food for that day and constituted the AM registration of exploration
on the open-table-top task.

After the test, the Ss were returned

to their environments and the normal feeding schedule for that day
ensued.

After the last feeding was administered in the evenings,

the Ss were run on the OTT again and the measure of exploration re
corded as the PM result for open-table-top exploration.

See Table

1 for schedules of all animals.
Following the OTT tests, all

were returned to their respective

environments and the normal feeding schedules for each group were
administered on the following day.

After this one non-test day, the

Ss were again taken individually from their environments (prior to
the first feeding for that day) and placed in the FEET apparatus for
the second exploratory measure.

The dependent variable in the second

task consisted of the number of times a S passed from one section of
the FEET to another added to the number of "novel" stimulus objects
entered or explored (gnawed, pushed, scratched) by the S (the animal
was allowed 3 minutes).

After the animals were tested on this task,

they were returned to their environments and the normal day's feed
ing procedures were undertaken.

The j>s were run in the second ex

ploratory task in the evening again following the same procedure as
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Table 1.

Week

Schedules for all Ss of both fixed-fed and variably-fed

Day 1

Day 2

Day 3

Day 4

groups of gerbils.

Day 5

Day 6

Day 7

Week 1

baseline
open-table,
weigh, feed

feed

feed

feed

feed

feed

feed

Week 2

weigh,

feed

feed

feed

feed.

feed

feed

feed

Week 3

weigh,

feed

feed

feed

feed

feed

feed

feed

Week 4

weigh,

feed

feed

feed

feed

feed

feed

feed

Week 5

weigh,

feed

feed

feed

feed

feed

feed

feed

Week 6

weigh, feed
retes t
jopen-table

feed

feed, test
2nd explora*
tory task

11

already stated generating a PM and an AM result as on the OTT.

RESULTS

The results of the OTT were analyzed first.
presented in Table 2.

Baseline data are

There were no significant differences in the

baseline data as one would expect if a random sample had been ob
tained in each group.

Ss 1-7 in this table represent the variably-

fed or experimental group animals while j>s 8-13 represent the fixedfed or control group animals.

Variably-fed £s explored an average

of 20.3 squares while fixed-fed Ss explored an average of 23.0
squares in one minute.

Grand mean for exploration (combined data

of both groups) was 21.5 squares in one minute.
The experimental hypothesis was that a baseline exploration
would be depressed (show a decrement) in animals fed on the fixed
feeding schedule, that is, fed at one time of the day, one position
in the environment, and always fed the same amount.

At the same

time, it was hypothesized that variably-fed Ss, that is, animals fed
at varying positions within the environment, at varying times of day,
and for the varying amounts of food, w u l d not show this response
decrement; total amounts of food per S equal in each group.

To test

this hypothesis, one must compare the results of the OTT after the
6 week feeding schedule to the original baseline produced by the jss.
This comparison is shown in Table 3 with identical testing procedures
being used in both test and retest conditions.

Total scores for AM
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Table 2.

Baseline data of all Ss prior to assignment

or initiation of variable or fixed feeding schedules.

S

Group

Sex

Age

Mean exploration in
one foot squares

Group Mean

Experimental

SI

M

6 months

22 squares

Experimental

S2

M

6 months

21 squares

Experimental

S3

M

6 months

21 squares

X = 20.3

Experimental

S4

F

6 months

15 squares

squares

Experimental

S5

M

weanling

25 squares

per

Experimental

S6

F

weanling

14 squares

Experimental

S7

F

weanling

24 squares

Control

S8

M

6 months

26 squares

Control

S9

M

6 months

22 squares

Control

S10

F

6 months

22 squares

Control

Sll

F

weanling

25 squares

Control

S12

F

weanling

20 squares

Control

S13

F

weanling

23 squares

minute

X = 23.0
squares
per
minute
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Table 3.

Comparisons of post-feeding schedules open-table-top behavior to baseline data for all Ss.

Group

S

Sex

Baseline e x p l . Post-feeding
// 1 foot sqs. X # 1 foot sqs.

Age

T

Deviation

Group X

SI

M.

6 months

22 squares

5 squares

S2

M

6 months

21 squares

13 squares

- 8

S3

M

6 months

21 squares

22 squares

+ 1

S4

F

6 months

15 squares

12 squares

- 3

S5

M

weanling

25 squares

14 squares

-11

S6

F

weanling

14 squares

18 squares

+ 4

S7

F

weanling

24 squares

24 squares

0

S8

M

6 months

26 squares

21 squares

- 5

S9

M

6 months

22 squares

13 squares

- 9

- 8.7

S10

F

6 months

22 squares

12 squares

-10

p < .05

Sll

F

weanling

25 squares

18 squares

- 7

S12

F

weanling

20 squares

12 squares

- 8

S13

F

weanling

23 squares

10 squares

-13*

-17*

Experimntl.

- 4.9

Variably

N. S.

Fed

Control
Fixed
Fed

*Indicate8 Ss which death-feigned during at least one trial on the
these Ss were included on the t^ test.
Experimental,

X group deviations without

- 2.8; Control,

- 8.8 squares.

open-table-top task;
these Ss:

14

and PM are combined.

The experimental group (Ss 1-7 which were

variably-fed) showed no significant decrement in their exploratory
behavior after the feeding schedule with a mean decrement of only
4.9 squares traversed while the control group (8s 8-13 which were
fed on the fixed-feeding schedule) showed a mean decrement of 8.7
squares traversed after the feeding schedule.

This latter decrement

is significant at the .05 level with 5 degrees of freedom using a
one-tailed t test.

No significant interaction effects from sex and

age with experimental condition could be demonstrated.
The FEET was considered necessary because two of the Ss showed
death-feigning behavior which was incompatible with exploration
(S^ + S ^ ) .

To minimize the interference from this type of behavior

which gerbils will show when stressed, the E designed a task which
utilized an exploratory area similar to the S/s home environment
(familiar environment exploratory task apparatus) with the excep
tion of the inclusion of some "novel" stimuli which the S could enter
and explore.

The results of the exploratory behavior generated in

this task were correlated with the results generated from the OTT.
The results and correlation data are listed in Table 4 for the FEET.
Rank correlation indicate that the experimental Ss correlate posi
tively in their OTT performance with their performance in the FEET.
Ss 1-7 (variably-fed) show a rank correlation coefficient of .757
and a Pearson

t_

of .65 which is signifcant at the .10 level with 6

degrees of freedom when comparing results of the OTT with the results
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Table 4.

Correlation between OTT exploration and FEET exploration.

Age

FEET AM

FEET PM

FEET Rank

OTT Rank

S

Sex

SI

M

6 months

40 units

17 units

6

7

S2

M

6 months

37 units

20 units

6

5

Variably

S3

M

6 months

43 units

25 units

2.5

2

Fed

S4

F

6 months

37 units

20 units

6

6

S5

M

weanling

41 units

24 units

4

4

S6

F

weanling

51 units

28 units

1

3

S7

F

weanling

48 units

20 units

2.5

1

Control

S8

M

6 months

27 units

27 units

5

1

Fixed

S9

M

6 months

28 units

18 units

6

3

S10

F

6 months

45 units

19 units

■2

4.5

Sll

F

weanling

40 units

22 units

3

2

S12

F

weanling

45 units

31 units

1

4.5

S13

F

weanling

42 units

14 units

4

6

Group

Experimntl.

Fed

Both rank correlation and Pearson's r_’ a were obtained for the comparison;

the FEET

score refers to the exploration of the environment similar to the 55's home area with
’ the exception of the inclusion of several"novel" stimuli.

16
obtained in the FEET.

On the other hand, _Ss 8-13 (fixed-fed,

control Ss) show no significant correlation between their results
on the two tasks.

One might expect this type of result if ex

ploratory behavior were undergoing extinction.

However, this

explanation would require a previous baseline measure on this task,
as on the open-table task, and this was not taken by the E.

One

can only say that the data i n d i c a t e more research would be profitable.
Weight gain was also analyzed from the two feeding conditions.
The results were non-significant for differences between feeding
conditions in weight gain generated, however, one can see a clear
difference in the amount of weight gained by weanlings as com
pared to the adult animals.

This result could only be true if

the weanlings were allowed to eat and showed exploration com
parable to the adult _Ss.

Table 5 shows weight gained by each _S

and Table 6 all permutations of weight-gain comparisons between
groups.

It

can be seen that the growth

rate of experimental Ss

(variably-fed) exceeds or equals that of controls (fixed-fed) in
all comparisons.

This result could cccur by chance alone only

five out of

thirty-two times indicating

that the experimental

group Ss do

not seem to be under severe

deprivation.

This lack

of a demonstration of severe deprivation in experimental Ss
rules out this factor as a source contributing to their main
tenance of exploratory behavior.
An activity cycle was also recorded for both groups of Ss
essentially to ascertain whether there was any gross differences
in amount of activity, the cycles of activity, and to assure
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Table 5.

Weight gained by all Ss and comparisons between groups, post sixweek feeding schedules.

Age

Post-feeding
Original Weight Schedule Weight Deviation

S

Sex

SI

M

6 months

58.5 grams

61.0 gramB

+2. 5

gras.

S2

M

6 months

58.0 grams

61.0 grams

+3.0

gme.

S3

M

6 months

55.0 grams

57.0 grams

+2.0

gms.

S4

F

6 months

49.5 grams

52.0 grams

+2.5

gms.

S5

M

weanling

42.5 grams

53.5 grams

+11.0 gras.

S6

F

weanling

33.0 grams

44.0 grama

+11.0 gms.

S7

F

weanling

38.0 grams

45.5 grams

+7.5

gms.

Control

S8

M

6 months

54.5 gramB

57.5 grams

+3.0

gms.

Fixed

S9

M

6 months

52.5 grams

51.5 grams

-1.0

gras.

S10

F

6 months

48.5 grams

51.0 grams

+2.5

gms.

Sll

F

weanling

38.0 grams

47.5 grams

+9.5 gms.

S12

F

weanling

35.5 grams

43.5 grams

+8.0

F

weanling

36.0 grams

44.5 grams

+8.5 gms.

Group

Experimental
Variably
Fed

Fed

S13

N

gms.
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Table 6.

Ail possible permutations of welght-gain

comparisons of flxed-fed Ss to variably-fed Ss.

X experimental or Variably-fed Group
weight g a i n .......... + 5 . 6 gms.

X adult, 6 months
old, Ss weight gain
+2.5 gras.
adult d* X adult
Ss weight
female Ss
weight gain
gain
+2.5 gms. +2.5 gms.

^ weanling Ss
weight gain
+9.8 gms.
X weanling
male Ss
weight gain
+11.0 gms.

X control or Fixed-fed Group
weight g a i n .......... + 5 . 1 gms.

y

adult, 6 months

old, £>8 weight gain
+1.5 gms.

X weanling X adult d*
female Sis
Ss weight
weight gain
gain
+1.0 gms.
+9.2 gms.

X adult
female Ss
weight gain
+2.5 gms.

X weanling Ss
weight gain
+8.7 gms.
No
weanling
male

X weanling
female Ss
weight gain
+8.7 gms.
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that neither group would be favored by the time of day at which
the experimental tests were being recorded.
the activity measurement appear in Figure 2.

The results of
Activity here is

recorded as the percentage of j>s awake and active during the
three observation periods during the hour.

Observation was con

ducted on a random point-time sampling method (Kerlinger, 1965)
with the average interval between each observation being 5 min
utes and the dependent variable being number of _Ss active over
number of Ss possible to observe active in three observations
for each group.

Maximum activity for the experimental group

was 21 Ss per hour observed active while control group maximum
would be 18 Ss per hour (three observations multiplied by the
number of Ss in each group).

Equal observations were maintained

for both groups and all hours of the day and night were observed
and recorded.

DISCUSSION

This experiment hypothesized that gerbils fed on a fixed
feeding schedule, that is, fed only at one time, place, and only
one amount, would show a decrement in exploratory behavior.
hypothesis was confirmed.

This

Ss fed on this schedule showed a

significant decrement in open-table-top exploration at the .05
level.

Ss fed variably, however, maintained their exploratory

behavior at the pre-experimental baseline level.

The conclusion

cannot be reached, however, that variably-fed _Ss explore more than
do their fixed-fed counterparts since between group differences
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were not significant (due to extreme variability within groups).
The results of the present experiment indicate that the variablefeeding schedule was responsible for maintaining exploratory
behavior, however, a second experiment would have to be conducted
in order to establish which variable was the principle one.
The variability of feeding location guarantees that the _S must move
about to acquire food reinforcement.
leads to maximum activity.

Variability of feeding time

Variability of amount of food at each

location indicates S will not always find food at one location
all the time, as the supply will run out at varying periods of time
in every location.

The experimental confounding of these three

variables or factors was intentional.

Confounding guarantees

maximal variability of feeding and if this variability leads to
the maintenance of exploratory behavior then experimental group
Ss will not decrease exploration while control group_Ss will.
Maintenance of exploratory behavior in variably-fed _Ss was demon
strated, however, which factor or combination of factors con
tributed to this maintenance most heavily cannot be assessed in
the present design.
In order to assess stimulus control of behavior in two groups,
a common technique measures the behavior and subsequently removes
the stimulus hypothesized to be controlling the behavior from
the group in which the behavior is the strongest.

This technique

was used in the present experiment; that is, if variability in
finding food maintains exploration, then removal of the variability
(by fixing the food supply to one area, time, and amount) should
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reduce exploration.

Variability in finding food was minimized in

the group strongest in exploratory behavior (on their baseline O T T ) .
One might cite this technique as using regression towards the mean
to aid in accomplishing the experimental hypothesis, however, as
the fixed-fed group explored more prior to the feeding schedules
than did the variably-fed group and would be expected to regress
towards the grand mean of exploration.

The difference which could

be attributed to regression to the mean amounts to 1.5 squares
per minute (Control jSs* X- grand X).

Even if this 1.5 squares per

minute is added to the scores of the control group, all but one
S still show a decrement larger than the mean decrement of the
experimental variably-fed group Ss.

Therefore, regression towards

the mean alone will not account for the decrements in the control
fixed-fed group.
It must also be concluded that this experiment does not
indicate that food or feeding schedule is the only important var
iable in the maintenance of exploratory behavior.

Other variables

administered to the Ss on the same schedule could quite con
ceivably show these same results.

"Novel" stimulation is a

variable which many Es have felt important in the maintenance of
exploratory behavior, and a "novel" stimulus made contingent on
the same schedule as that used here might show a comparable
maintenance of exploratory behavior (Zimbardo and Miller, 1958,
cite novel stimulation as motivation to explore).
The ultimate conclusion that one can derive from this experi
ment then is that the animals in the controlled environment

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

23
(fixed-feeding1) do not need to explore in order to find food; they
become conditioned to the presence of food in one location and
available at one time of day.

On the other hand, the gerbils

in the experimental environment cannot easily learn the place and
time of food administration; they must explore if they are to
obtain food.

This necessary requirement of exploratory behavior

in the experimental group maintains their behavior just as in the
"natural" environment; in actuality, the scattered food supply
requires the S to explore and reinforces him for doing this
exploring.

Finding food maintains exploration since food reinforces

this behavior or increases the probability of the S engaging in
this behavior once in the same stimulus situation again.
This experiment also proposes a new method for the assessment
of exploratory behavior (the familiar environmental exploratory
task or FEET).

The FEET was considered necessary because two of

the Ss showed death-feigning behavior which was incompatible with
exploration (S^ and S ^ *

To minimize the interference from this

type of behavior which gerbils will show when stressed, the E
designed a task which utilized an exploratory area similar to the
S's home environment with the exception of the inclusion of some
"novel" stimuli which the S could enter and explore.

It is felt

that this method will allow the control or elimination of
emotionality responses such as death-feigning and may provide
the E with more reliable observations of the dependent variable.
This method may not be necessary for rats or mice, however, as
they do not often show death-feigning behavior.

The FEET
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correlates positively with the results obtained on the open-tabletop task with the variably-fed _Ss.

The positive correlational

coefficients of jr'= .757 and Pearson r =

.65 (significant at the

.10 level with 6 degrees of freedom) obtained with the experimental
group Ss (correlation between OTT exploration and FEET) indicate
that more research might be fruitful in this area of locomotor
exploration.

The elimination or control of emotionality such as

death-feigning could aid research here.

One should also note that

FEET has as much face validity as does the OTT task as both are
measuring the same dependent variable: area convered by the S.
The final measure of exploration is constituted by the
activity cycles.

As can be seen from Figure 2, the gerbil

demonstrates a crepuscular activity curve; Cockrum, 1962 cites
this mammal as having a crepuscular activity cycle in its desert
habitat to avoid the extremes of temperature of the noon heat and
the midnight cold.

This measure of cyclical activity was gen

erated by sampling the activity of the _Ss at random times in their
home environments.

This method involves recording the behavior

that a S is engaging in at varying times of the day and tallying
these behaviors as either sleeping or active and moving about.
The Ss which were variably-fed can be seen to contribute most
heavily to this total activity curve as was predicted.

During an

hour of observation an average activity level of 37.9% was attained
by variably-fed Ss while this level was 27.9% for fixed-fed Ss.
In other words, during the three observations in an hour, one would
expect to observe a total of 8 Ss active at one observation time
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or another in the variably-fed group and a total of 5 S s active in the
fixed-fed group.

This, of course, varied with time of day: e.g., be

tween 7:00 and 8:00 P.M. (maximum activity for the animals) activity
level for variably-fed Ss was 86% while 787. for control £s and, in con
trast, between 4:00 and 5:00 A.M. no animals were observed active in
either group at any observation.

As there was one more _S throughout

the experiment in the variably-fed group, percentage figures were used
to give this data the same base.
activity

From the observation periods, the

data show that variably-fed animals show only a slight decline

in percent active (37.9 to 33.9%) during early morning or afternoons,
9:00 A.M. through but not after 6:00 P.M.; while fixed-fed Ss decline
from 27.9% active to only 19.9% during these same intervals.

This was

the result expected as this time of day constituted part of the feeding
period of variably-fed Ss and, hence, illustrates once again the main
tenance of activity by the administration of food on a variable schedule.
All measures of exploratory behavior show that variably-fed Ss
maintain exploration responses while fixed-fed Ss, to a degree, show less
activity.

Open-«able-top exploration decreased significantly in the fixed-

fed Ss while no such significant response decrement was found in variablyfed Ss.

Indeed, if both Ss which showed death-feigning behavior, a b e 

havior incompatible with exploration, were eliminated from the analysis,
variably-fed S s would show a mean decrease of only 2.8 squares while the
fixed-fed £s would show a mean decrease of 8.8 squares.

The conclusion

hence is that food schedules do influence exploratory behavior and that
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food is a variable in the consideration of exploratory behavior.
Concerning weight gain, the experiment demonstrated that gerbils
fed on the variable schedule showed growth rates as high or higher than
did Ss fed on the fixed-feeding schedules.
found that rats required

Meyer and Hargus (1959) had

to expend more energy than control Ss showed

an appropriate increase in the amount of food Intake and, thus, main
tained their growth rates at normal levels.

The Ss in the experimental

group, even though they were required to expend more energy in locating
food, maintained normal growth rates comparable to those shown by animals
in the control group.

This would indicate that the food amounts were

adequate for normal growth requirements and that severe deprivation
could not be posited to account for the maintenance of the exploratory
behavior in the variably-fed £s.
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Daily feeding schedules where amount equals grams of mixed seeds fed per pair of Ss per 24 h r s .

APPENDIX B

Meriones unguiculatus is a species of the subfamily
linae of the family Cricetidae.

Gerbil-

This rodent is reputed to be mono

gamous (female mates with only one male) and xerophytic (shows near
desert adaptations in water balance).
days and 8 to 30 hours.

The gestation period is 24

There is a short post-partum heat during

which approximately 607. of the animals will become pregnant again.
The young can be weaned at 21 days and the litter size is normally
from 1 to 12 pups with a mean of about 4.

The ears open at 5 days,

the incisors erupt at 12 days, and the eyes open at 20 days.

Sexual

maturity is attained at 10 to 12 weeks though it may take some time
for a pair to have a successful litter.

A 3 week gerbil weighs about

12 to 15 grams; an 8 week gerbil, 35 to 40 grams; a mature gerbil,
from 70 to 90 grams.
This species of gerbil is light brown with black-tipped furs over
a slate-gray body.

They have relatively larger protuding eyes and the

tail is furred and tufted at the tip and ridge.

The ears are notched

and furred.
The animal has been labelled "gentle, docile, and curious" by
Schwentker (1963).

The present author has quantified the explora

tory behavior in comparison to the white rat and found the gerbil to
be far superior in the amount of area covered per unit time.
of exploration were the open-table-top,

Measures

as in the present experiment,

and found gerbils explored more area than did Wistar rats (p< .05 with
12 degrees of freedom, unpublished study).

Gerbils have also been

30
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shown to be superior to white rats in the acquisition and.maintenance
of discriminated avoidance of shock (Walters, Pearl, and Rogers, 1963).
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